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ABTOpCKas nmporpamma:

[Iporpamma cpennero (mosHOro) obmero obpazoBanus mo xumuu ABTop ["abpmdmsH
n.r
YyeOHuKH:

O.C. Taobpuensn, W.I'. OctpoymoB, C.A. CnagkoB. Xumusi 10 kmacc. - M.:
IIpocsemenue.
O.C. Taobpuensn, W.I'. OctpoymoB, C.A. CnankoB. Xwumus 11 kmacc. - M.:
IIpocsemenue.

Ilnanupyembie pe3yJbTAThl OCBOCHUSA Y4e€OHOI0 NpeaMeTa
«XUMHUA»

cpeaHee o01iee o0pa3oBaHue

ba3oBblii ypoBeHb.

I[CHTGJII)HOCTB YUYUTCIII B 06y‘I€HI/II/I XUMHUHU B CpGI[HGfI MIKOJC AO0JIZKHa OBITH

HalpaBJICHA HAa JOCTHXXCHHC O6y‘—IaIOIIII/IMI/IC$I CICAYIOHUX JHYHOCTHBIX PE3YJIbTATOB.

1) B 1IEHHOCTHO-OPUEHTALIMOHHOW cdepe — YyBCTBO TOPJOCTH 3a POCCUUCKYIO
XUMUYECKYI0 HayKy, TYMaHHM3M, OTHOIIEHHWE K Tpydy, LEJIeYCTPEMICHHOCTD;
2) B TpymoBoil cepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY JajbHEUIIEH
oOpa3oBarenbHON U npodeccuoHaANbHON TPaeKTOPHH;
3) B mo3HaBaTeNbHON (KOTHUTUBHOM, MHTEJUICKTYalIbHOM) chepe — yMeHUe yInpaBisTh

CBOEU MMO3HABATEILHOMN NEITEIHHOCTBIO.

MeTanpeaMeTHbIMHU Pe3YJbTATAMMU SIBJISIIOTCH.

1) ucnosb3oBaHME YMEHUW M HABBIKOB pPa3JIMYHBIX BHUAOB IO3HABATEIILHON
NESATENbHOCTH,  NPUMEHEHHH  OCHOBHBIX  METOJOB  NO3HAaHUA  (CHCTEMHO-
MH)OPMAIIMOHHBIA aHAJIU3, MOJEIUMPOBAHUE) I M3YYCHHS] Pa3IU4HbIX CTOPOH

OKPYXKarUIEH IEUCTBUTEIBHOCTH;

2) UCTOJb30BAaHUE OCHOBHBIX MHTEUICKTYyaJIbHBIX OMepaIuii: GopMyIupoOBaHUE
TUIO0TE3, aHAIW3 W CUHTE3, CPaBHEHHE, 0000IeHWe, CHUCTEMaTH3aIlus, BBISBICHUE

IMPUYINHHO-CJICACTBCHHBIX CBHBGfI, IIOMCK aHaJIOI'OB,



3) yMeHHe TeHepupOBaTh WUIEH M OMPEACIATh CPEACTBA, HEOOXOAUMBIC ISl MX

peanu3aIum;

4) yMmeHue OmpenemsaTh IEI W 3aJadydl JCITCIbHOCTH, BBIOMpATh CPEICTBa

pean3anuu ICJIn U IPUMCHATh UX Ha ITPAKTUKE;

5) HCIIOJIb30BAHUC PA3JIMYHbIX HMWCTOYHUKOB IJIsI IIOJYUYCHUA XUMHUYECKOMN
I/IH(bOpMaHI/II/I, IIOHUMAHHUC 3aBUCHUMOCTH COACPKAHUA U (1)0pMI)I MpCaACTAaBJICHUSA

uH(OpMaIMK OT 11eJIe KOMMYHHUKAIIMY U aJipecara.

B oGOnactm NPpEAMETHLIX PE3YJIbTATOB H3YYCHHUC XHUMHH IIPCAOCTaBIISACT

YYEHUKY BO3MOKHOCTh HAYYUThCS Ha 0a30BOM ypOBHE:
1) B mo3HaBaTenbHOM chepe —

a) J1aBaTh ONpENECICHUS U3Y4YEHHBIM MOHATUSM;
0) omnuceiBaThb JEMOHCTPALIMOHHBIE M  CAMOCTOSITEJIBHO  IPOBEJIECHHBIC
AKCIIEPUMEHTBI, UCTIONB3YS JJI1 3TOTO €CTECTBEHHBIN (PYCCKUM, pOAHOM) S3bIK U
A3BIK XUMUU;
B) ONHUCHIBaTh M pPAa3iIMyaThb U3YYEHHbIE KJIACChl HEOPraHUYECKUX U
OpTraHUYECKUX COEIMHEHHN, XUMUYECKHE peakuuu;
r) KJ1accu(puImpoBaTh U3YUYEHHBIE OOBEKTHI u SABJICHUS;
) HaOMI0JaTh JAEMOHCTPUPYEMbIE M CAMOCTOSATEIBHO MPOBOJAMMBIE OIbBITHI,
XUMHYECKHE  peakluu, [MpoTeKalllue B  MpUpoge U B OBITY;
€) JeylaTh BBIBOJbI U YMO3AKIIOUCHUs U3 HAOIIOAECHUN, U3yUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN, NPOTHO3UPOBATh CBOMCTBA HEWU3YUYEHHBIX BEILIECTB IO

aQHAJIOTUU CO CBOMCTBAMHU HN3Y4YCHHBbIX,

) CTPYKTYpHUPOBaTh U3YUYEHHBI MaTepHUall; 3) HHTEPIPETUPOBATh XUMHUECKYIO
uH(pOpMAIUIO, TIOJYYCHHYI0 U3 JPYTMX HUCTOYHHUKOB; M) OMKCHIBATH CTPOCHUE
aToMOB 3yeMeHTOB [—IV  mepuoma ¢ UCHONB30BAHUEM  BIIEKTPOHHBIX
KoH(HUrypanuii atroMoB; K) MOJEIUPOBATh CTPOEHUE MPOCTEHIITNX MOIEKYI

HCOPraHU4YCCKUX U OPraHNICCKUX BCUICCTB, KPUCTAJIJIIOB,



2) B IICHHOCTHO-OPUEHTAIIMOHHON cpepe — aHaIM3UpOBaTh U OLICHUBATDH MTOCIIEACTBUS
IUTSL OKpY>Karole cpejibl OBITOBOM M MTPOU3BOACTBEHHOM I€ATEILHOCTH YEJIOBEKA,
CBSI3aHHOMH C NepepadOTKOM BEIIECTB;

3) B Tpy10BO#1 chepe — MPOBOANTH XUMHUECKHM SIKCTICPUMEHT;

4) B chepe huzmueckoil KyJabTypbl — OKa3bIBATh MEPBYIO MOMOIIb IPU OTPABJICHUSIX,
OKOTaX W JPYruxX TpaBMaX, CBSI3aHHBIX C BEHIECTBAMH W J1AOOPATOPHBIM

000py/1I0BaHUEM.

BoinyckHuK HA 6230BOM YPOBHE HAYUMTCSH:

— pacKpbIBaTh Ha MpPUMEpPAX POJIb XUMHUHU B ((OPMUPOBAHUM COBPEMEHHOM HAy4YHOMN
KapTHUHBI MUPA U B MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

— JIEMOHCTpPUpPOBaTh Ha TMPUMEpPAX B3aUMOCBSI3b MEXKIYy XUMHUEH U APYruMU
€CTECTBEHHBIMU HayKaMU;

— packpeIBaTb Ha MOpUMEpax IMOJOKEHUS TEOPUU XUMHYECKOrO0 CTPOCHUS
A.M. bytneposa;

— moHUMAaTh ¢uzndeckuii cmuicha Ilepuonnueckoro 3akona /.M. MenneneeBa u Ha
€ro OCHOBE OOBSICHSATH 3aBUCUMOCTh CBOMCTB XMMUYECKHUX DJIEMEHTOB U 00pPa30BaHHBIX
MMM BEUIECTB OT AJEKTPOHHOTO CTPOEHUS AaTOMOB;

—  OOBACHATH MPUYUHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIUX MpECTaBICHUN
00 UX COCTaBe U CTPOCHMUH;

— TPUMEHATH MpaBWja CHUCTEMAaTUYECKOW MEXKIYHApOJHOM HOMEHKIATYpPhl Kak
CpeACTBa pa3InueHUs U UACHTU(DHUKAIIMY BEUIECTB MO UX COCTABY U CTPOCHUIO;

—  COCTaBIISITb MOJICKYJISIPHBIE M CTPYKTYpHBbIE (DOPMYJIbI OpPraHUYECKHX BEIIECTB
KaK HOCUTEJIeH MH(POpMaIlUK O CTPOSHUH BEIECTBA, €T0 CBOMCTBAX M MPUHAIICKHOCTH
K OIpeIeIEHHOMY KJIacCy COEIUHEHUI;

— XapakKTepu30BaTh OPraHUYECKHE BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOICTBAM,
yCTaHaBJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3M MEXY JAHHBIMU XapaKTEPUCTUKAMHU

BEIIIECTBA;



— TPUBOAUTH TPHUMEPHl XWMHUUYECKHX PEAKIUN, PACKPHIBAIOIINX XapaKTEPHbBIE
CBOMCTBAa THUNUYHBIX TMPEJICTABUTEIICH KJIACCOB OPTaHMYECKHX BEIIECTB C IICIBI0 HX
UACHTU(UKAIMKA U 00BSICHEHUS 00JIaCTH TIPUMEHEHUS;

— TMPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHWS XHMHUYECKHX PEaKIMii Ha OCHOBE
3HaHUWA O THIAX XUMHUYECKOW CBSI3M B MOJICKYJaX PEareHTOB W HX PEaKIMOHHON
CIIOCOOHOCTH;

— HWCTOJBh30BaTh 3HAHUS O COCTaBE, CTPOCHUHM M XUMHUYECKUX CBOMCTBAX BEIIECTB
1T 0€30TaCHOTO IPUMEHEHUS B IPAKTHYECKON JACSITEILHOCTH;

— TMPUBOJUTH NMPUMEPHI MPAKTHYECKOTO HCIIOJIB30BAHUS MPOAYKTOB MEPEepabOTKU
HeTM W TMPUPOTHOTO Tas3a, BBHICOKOMOJICKYJSPHBIX COCIUHEHUN (TOJUAITHIICHA,
CUHTETHUYECKOTO KaydyKa, alleTaTHOT'O BOJIOKHA);

— TPOBOJWUTH OIBITHI TIO PACIIO3HABAHWIO OPTaHWMYECKHX BEIIECTB: TJIMIICPUHA,
YKCYCHOM KHCIIOTBI, HETIPEJCIbHBIX KUPOB, TJIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTaBe
MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPEJICTB;

— BJIAJIETh TIpaBWJAMH W TpHeMaMu Oe30macHOM paboThl C XHUMHYCCKUMHU
BEIIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

— yCTaHABIWBATh 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW pEaKIMu W CMEIICHUS
XUMUYECKOTO PAaBHOBECHS OT pa3lW4YHBIX (AKTOPOB C IICJIbIO  OMpeaesieHus
ONTUMAJIBHBIX YCJIOBUH MPOTEKAHUS XUMUUYECKHX MTPOIIECCOB;

— MPUBOJUTH IPUMEPHI THIPOJIN3A COJICH B TOBCETHEBHOM KU3HU YEIIOBEKA,

— TMPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUid B MPHUPO/IE,
MIPOU3BOICTBEHHBIX MPOIIECCAX U )KU3HEAEATEITLHOCTH OPTaHU3MOB,;

— TMPUBOAUTH TPUMEPHl XWMHUYECKHX PEaKIWH, pPAacKpBIBAIOIIMX  0OIIre
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

— TPOBOJMTH PACUEThl HA HAXOXKJICHUE MOJICKYJIIPHOU (hOPMYIIBI YIIIEBOIOPOIA 10
MPOJIyKTaM CTOpaHusi M IO €ro OTHOCHUTEIHbHOW IUIOTHOCTU W MACCOBBIM JOJISIM
AJIEMEHTOB, BXOSIINX B €T0 COCTaB;

— BJIAJICTh TpaBWJIaMH O€30MacHOr0 OOpalieHusT ¢ CAKUMH, TOPIOYHMH U

TOKCHYHBIMH BCIICCTBAMHU, CPCACTBAMU OBITOBOI XUMUH,



— OCYHIECTBIIATh ~ MOUCK  XMMHUYECKOM  uWH(pOpManuMd MO  Ha3BaHUSM,
UIAeHTU(UKATOpaM, CTPYKTYPHBIM (JOpMYJIaM BEIIECTB;

— KPHUTHYECKH OIIEHMBATb W MHTEPIPETUPOBATh XUMHUYECKYI0 HHGOPMAIIHIO,
COJIeprKalIyocs B COOOIIEHUSAX CPEJCTB MaccoBOM nH(popmaluu, pecypcax Murtepuera,
HAyYHO-TIOMYJISIPHBIX CTaThAX C TOYKHU 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B
LEJISIX BBISBJICHUS OITMOOYHBIX CYXKJIEHUN U (POpMUPOBaHUS COOCTBEHHOM MO3UIINY;

— TMPEACTaBIATh IMYTH peleHus IJ00albHbIX NOpoOJeM, CTOSIIHUX Iepes
YEJIOBEYECTBOM: OIKOJIOTMYECKHUX, HDHEPIETHUYECKUX, CBIPbEBBIX, U POJIb XUMHUHU B

PELIEHUH 3THX IPOOIEM.

BrinyckHMK HA 60230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUThCSH:

—  WLTIOCMPUPOB8AmMb HA NPUMEPAX CMAHOBIEHUE U IBONIOYUI0 OP2AHULECKOU XUMUU
KaK HAyKU HA Pa3iudHblX UCOPULECKUX IMANax ee pa3eumusl,

—  UCNONBL306aMb MemoObl HAYYHO20 NO3HAHUSA NPU BbINOJHEHUU NPOEKMO8 U
VUeOHO-UCCe008aMeNbCKUX 3a0ad N0 U3VYEHUIO CBOUCME, CHOC0O08 NONYYeHUs U
PACNO3HABAHUSL OPSAHUYECKUX BEUieCE;

—  00BACHAMb NPUPOOY U CHOCOOBL 0OPA30BAHUSL XUMUYECKOU CBA3U. KOBALEHMHOL
(noNAPHOU, HEeNnoNApHOU), UOHHOU, MEMAlIU4yeckou, B6000POOHOU — C Yenbio
onpeoeneHUss XUMU4eCcKOU aKmugHOCMuU euecms,

—  YCMAHABIUBAMb 2eHEMUUECKYI0 C8A3b MeAHCO) KIACCAMU OP2AHUYECKUX Beljecms
0711 000CHOBAHUSI  NPUHYUNUATILHOU — 803MOJICHOCMU — NOJYYEHUS  OP2AHUYECKUX
coeOuHeHUl 3a0aHH020 COCMABa U CMPOeHUsL,

—  YCMAHABIUBAMb  B3AUMOCEA3U MedcOy hakmamu u meopuel, NPUYUHOU U
cleocmeuem npu amanuze npooONeMHbIX cumyayui U 000CHO8AHUU NPUHUMACMBIX

pemeHuﬁ HA OCHOBE XUMUYECKUX 3HAHUILL.

Conepxanue y4eOHOro npeaMera « XumMush)
(10-11 kmacchi)
OPTAHUYECKAS XUMUA. 10 KITACC



(1 4 B HeZeMIO HAa MPOTSKEHUH Y4€OHOTO To/1a, WK 2 4 B HEJIETI0 B OJJTHOM TOJIYTOAHH,
Bcero 34 u,u3 HUX 1 4 — pe3epBHOE BpeMsi)

Brenenue (1 )

Metoasl HayuHoro no3Hanus. Habmonenue, npeamnonoxenue, runoresa. [lonck
3aKOHOMepHOCcTer. Hayunbii skcniepumMenT. BoIBOI.

Hemonctpauuu. BuneodparmeHTsl, cinailibl ¢ ©300paxeHUusIMU

XUMHUYECKOH JIabOpaTOpHH, MPOBEACHUS XUMHUECKOTO KCIIEPUMEHTA.

Tema 1. Teopus cTpoeHHUs] OpraHUYECKUX COeqUHEHUH (3 1)

Teopus cTpoeHUsI OpraHMYECKUX coeauHeHuu. [Ipenmer opranndecko xumuu. Mecto
M 3HAUYCHUE OPraHMYECKOM XUMHM B CUCTEME ECTECTBCHHBIX HayK. BalleHTHOCTb.
Xumnueckoe cTpoeHre. OCHOBHBIE TMOJIOKEHUS TEOPUHU CTPOCHHS OPTaHMYECKUX
COCAMHEHUN. YTJIEPOJHBIM CKEJIET OpPraHUuYeCcKOl MOJEKyJbl. KpaTHOCTh XMMUYECKOM
cBs3u. M3omepus u u3o0Mepsbl.

Hemounctpanuu. [lnaBnenue, 00yriuBaHue U TOPEHUE OPraHUYECKUX BellecTB. Moaenu
MOJIEKYJI IPEACTABUTEIICH PA3JIUYHBIX KJIACCOB OPIaHUYECKUX COCIUHEHUN.
Jlabopatopubie onbIThl. 1 OnpeneneHne 3IeMEHTHOTO COCTaBa

OpPraHUYeCKUX COequHEHH. 2 U3rotoBieHue MoAENIe MOJEKYJI OpPraHuYECKHX

COEIMHEHUM.

Tewma 2. Y1i1eBo0pOABI U UX MPUPOIHBIE UCTOYHUKH (9 1)

Aunkanbl. [IpupoaHbiii ra3, €ro cocTaB M TNPUMEHCHUE KAKMCTOYHHKA SHEPTUHU H
XUMHYECKOTO CHIPBA.

['omonornuecknii psig  NPENeNbHBIX YIVIEBOAOPOAOB. HM30Mepuss HHOMEHKIIATypa
ajKaHoB. MeTaH M 9TaH Kak MpeJcTaBUTENM alikaHOB.CBoMCTBa (rOpeHHE, peakiuu
3aMelleHus, nupoiu3, aerujapupoBanue). [Ipumenenue. Kpekunr u um3zomepuszanus
aJIKaHOB. AJIKUIbHBIE paavKabl. Mexanusm CBOOOTHOPATUKATHHOTO
rajoreHUPOBAHUS AIKAHOB.

AnkeHbl. OTWIEH KaKk  MpeacTaBuUTeNb  alkeHoB.  [lomydenuwesTurneHa B

NPOMBIIIEHHOCTH (IEruApupoBaHUe »dTaHa) W B Jabopartopuu (Aerujapararus



staHona). CBoiicTBa (TopeHue, OpOMHUpPOBAHUE, TUApaTalusi, MOJUMEPU3ALINS,
okuciienne pactBopoM KMnO4)u npumenenue stuiieHa. [lomustunen. Ilpomnmen.
CrepeoperynsspHocTh nojuMmepa. OCHOBHBIE TMOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX
coenuHeHn. Peakuny noamMepusannu.

Juensl. Byranuen u u30npeH Kak MpeAcTaBUTENd IUEeHOB.Peakiuu npucoenuHeHus ¢
y4acTueM COTPSKEHHBIX JTMEHOB (bpomupoBanue, NOJINMEpHU3aIys,
TUAPOrajJoreHUpoOBaHue, TUApUpOoBaHUE). HaTypanbHbIl M CHHTETUYECKHIN Kay4dyKH.
Pesuna.

AnkuHbI. AUETUJIEH KaK NpecTaBuTeNb ankuHOB. [lonyyeHune aneruineHa KapOUaHBIM
n MeTaHoBBIM crnocoOamu. [lomydyenuekapOuna kanbiusg. CBolicTBa (TOpeHHE,
OpoMupOBaHUE, TUAPATALINS, TPUMEPHU3ALINS) U IPUMEHEHHUE alleTUIICHA.

Apensl. beH3011 Kak npencraBuTens apeHoB. COBPEMEHHBIEITPEACTABIICHHS O CTPOSHUH
Oensona. CpoiictBa OeH3o0sa (TOpEHHE,HUTPOBAHUE, OpPOMHMpPOBAHHE) U  €rO
MIPUMEHEHUE.

Hedtr u cniocoOw! ee nepepadotku. CoctaB HedTu. [lepepaboTka HedTH: MEperoHKa U
KpekuHT. PudopMuHr HU3KOCOPTHBIX HEDTENPOIyKTOB. [ToHATHE 00 OKTAHOBOM YHCIIE.
Hemonctpauuu. ['opeHue metaHa, 3TuiieHa, anetuieHa. OTHOLIEHWE METaHa, dTHIICHA,
aneTwieHa u O€H30J1a K pacTBOpaM MepMaHraHata kanus u OpomHoit Boje. [lomyduenue
STWJICHA pEeaKIMed Jerujparaidyd STaHOJa, aleTUiieHa — TUIPOJIU30M KapOuia
Kanblus. Pa3znokeHue kaydyka MpU HarpeBaHWU, UCTIBITAHUE MPOAYKTOB Pa3JI0KEHUS
Ha HenpeneabHoCTh. Komtekius o6pa3ioB HehTH U HEPTEITPOTYKTOB.

JlaGopatopubie onbiThl. 3 OOHapy)KeHHE HeNpeAeIbHbIX COCAMHEHUNW B KUJKHUX
Heprenponykrax. 4 Ilomydyenne wu cBoiicTBa auneruieHa. S5 O3HaKOMJIEHUE C

koJutekiuen «HedTs u mpoayKThI €€ mepepaboTKm.

Tema 3 Kucnopoacoaepxaniyue opraHn4ecKkue

coeuHeHus (8 )

CroupTel. MeTaHOJ ¥ 3TAHOJ KaK MPEICTABUTENN MPEACTbHBIX OJJTHOATOMHBIX CIUPTOB.
CpoiicTBa 3TaHONa (TOPEHHE,0KHCIICHUE B alblerui, neruaparanus). [lomydenue

(Opo>keHMEeM  TJIIOKO3bl W TUJpaTalliedl d3TUjeHa) ¢ [PUMEHEHHWE HTaHoJja.



OTHUNEHTIMKONG. [ JIMOCPUH, KaK CIIC OAWH NPCACTABUTCIIb MHOI'OATOMHBIX CIIMPTOB.

KauecTBenHnas pc€aKkunAa Ha MHOI'OAaTOMHBIC CITUPTHI.

@®enon. Ilomyuenue ¢enona wu3 kameHHoro yrias. Kamensbliiyrons ©  ero
ucronb3oBaHue.  KokcoBaHME  KaMEHHOTO  yris,  BaXXHEHIIME  MPOAYKTHI
KOKCOXMMHUYECKOTO MPOU3BOACTBA.

B3anMHoOe BiMsiHEE aTOMOB B MoJieKyJse (eHoma (B3auMoIecTBIE ¢ OPOMHON BOJIOHN U
ruipokcuioM Hatpus). [lonydenue u npuMenenue GpeHoda.

Anbaeruapl. QopManbAeTua W aAUCTAIBACTHA KakK MPEACTABUTENMN allbJICTHJIOB.
[Tonsatue o xeroHax. CBoicTBa (PEaKIUIOKUCICHUSI B KUCIOTY M BOCCTAaHOBJICHUS B
CIUPT, peakuus TMOJUKOHJeHcanuu ¢opmanbaeruga ¢ (enomom). [lomydenue
(OKHCTIEHHEM CIIUPTOB) U MPpUMEHEHUE (PopMalIbIETH/IAa U alleTANIbICTU/IA.
denonohopMalbIerHaHbIE TIaCTMACCHL. TepMOIIACTUYHOCTh UTEPMOPEAKTUBHOCTD.
KapOGoHoBbie KHCIOTBI. YKCyCHas KHUCJIOTa Kak MPEeACTaBUTEIb MPEIeTbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT. CBOMCTBA YKCYCHOM KHUCIIOTHI (B3aUMOJAEICTBUE C
METAJJIaMH, OKCHIAMUMETAIIJIOB, THUAPOKCHIAMH METAJUIOB M COJSIMH; PEAKIHUA
stepudukanun). [[pumeHeHrne ykCyCHOM KUCTIOTHI.

Crnoxxnbie 3¢upbl u xkupbl. CiaoxkHble 3QUPHI KaK MPOIYKTHI B3aUMOJICUCTBUS KHCIOT
CO CIUpPTaMH. 3HAYEHUE CIOKHBIXD(PHUPOB B MPHUPOJEC U KU3HU desnoBeka. OTAelbHbIe
IIPEIACTABUTENN KHUCJIOT HMHOT'O CTPOCHHUS: OJICUHOBAS, JIMHOJIEBAS,
JMHOJICHOBAS,aKpUJIOBas, IaBesieBasi, OeH30iHasl.

Kupbl kak C0XKHbIE Y(PUPHI TTULIEPUHA U KUPHBIX KAPOOHOBBIXKUCIIOT. PacTUTENbHbBIC
W OJKUBOTHBIE JKUPBI, HUX COCTaB. [WApoNM3WIM OMBUIEHHE JKUPOB. MbLIA.
Cuntetnueckue motomue cpeactsa (CMC). Ilpumenenue xkupoB. 3aMeHa KUPOB B
TEXHUKE HEIUIIEBBIM ChIPbEM.

VYrnesoael. Ilonstue o0 yrimeBomax. [7roko3a Kak TpeaCTaBUTENh MOHOCAXapHJIOB.
[TonsiTve o ABOMCTBEHHOUN (PYHKITMU OPTaHUYECKOTO COCTUHEHHUS HA MPUMEPE CBONCTB
[JIFOKO3bl KaK aJIbJETHIA U MHOTOATOMHOTO CIIMPTAa — albAErHAOCIHUpTa. bpokeHue
[JIFOKO3bI. 3HAaYE€HHE W MPUMEHEHHUE TITI0K03bl. DPYyKTO3a KaK U30MEPTITFOKO3HI.

Caxapo3a KaK IpCaACTaBUTCIIb JUCaXapruJ0B. HpOI/ISBOI[CTBO caxapa.



Kpaxman u nemnono3a Kak NpeacTaBUTeNd nojmcaxapuioB.CpaBHEHUE UX CBOMCTB U
ouonoruueckas poib. [lpumenenue stuxnonucaxapuaos./lemoncrpanuu. Oxucienue
cripra B anpleru]. KauecTBeHHbIEpEaKIMd HAa MHOTOaTOMHbIE crnupThl. Kosutekuus
«KaMeHHBINYTOMIbY. Komnekus IIPOAYKTOB KOKCOXMMUYECKOTO
npousBojacTBaPacTBOpUMOCTh (eHoJIa B BOAE NpU OOBIYHOW Temrmeparype U IpH
HarpeBaHuu. KauecTBeHHble peakuuu Ha ¢eHosl. Peaknus cepeOpsitHOro 3epkana
aNbJETUIOB U TIIIOKO3bl. OKHCIIEHUE aJbJETUJI0OB WIVIIOKO3bl B KUCJIOTY C MOMOIIBIO
ruapokcuna menu (II). KauyectBennast peakuus Ha kpaxman. Kosmekuus 3¢uUpHBIX
Maceir. KomeknusmiactMace v uzaenui n3 Hux. Kosuteknys HCKyCCTBEHHBIX BOJIOKOH
u m3aenuit u3 Hux.Jlaboparopusie onbIThl. 6 CBOMCTBA 3THIIOBOTO ciupTa. 7 CBOM-

ctBa riunepuHa. 8§ CpoiictBa dopmanbaeruga. 9 CBoicTBa YKCYCHOW KHCIOTHI. 10
Caoiicta xkupoB. 11 CpaBHEHHE CBOKCTB pacTBOPOBMBUIANCTUPAIBHOT OITIOPOIIIKA.

13 CapoiicTBa Kpaxmana.

Tema 4 Azorconepkaime OpraHu4ecKue

coenuHeHus (8 4)

AMuHBI. MeTunaMuH Kak MpeICTaBUTENb anu(paTUYECKUX aMUHOB M aHUJIMH — Kak
apomatnyecknx. OCHOBHOCTh aMHHOBB CPaBHEHHHW C OCHOBHBIMH CBOWCTBaMH
aMMuaka. AHWIMH U €rocBOMCTBA (B3aMMOJICHCTBUE C COJISTHOM KHCIIOTOM M OpOMHOM
BOJION).

B3auMHOE BIMSIHME aTOMOB B MOJIEKYJIAX OPraHMYECKMX COEJUHEHUN Ha NpHUMEpe
aHniuHa. [lonydenne anununa no peakunnH. H. 3unnna. [Ipumenenne anunuza.
AMMHOKHCIIOTHL. ['TMIIMH M ajaHuH, KaK MPEeACTaBUTENM MPUPOJHBIX aMUHOKHUCIOT.
CpoiicTBa  aMMHOKUCIOT  Kak  aM(OTEpHBIX  OPraHMYEeCKUX  COCTUHEHH
(B3auMmopeiicTBe €O  ImeaodyaMuu  kucjaotamu). (OCOOEHHOCTH  JUCCOIMALUU
aMUHOKHCIIOT B  BOAHBIX  pacTBopax. bumonsapusie uonbl.  OOpa3oBaHHe
MOJUMNENTHUIOB. AMUHOKAIIPOHOBAS KHUCJIOTa KakK MPEACTABUTEIIb
CUHTETHYECKUXaMUHOKUCIOT.  [loHATHE O  CHHTETHYECKMX  BOJIOKHAaX  Ha
npUMepeKarnpoHa. AMUHOKHUCIIOTHI B IPUPOJIE, UX Ouosoruueckas posb. HesameHumbie

AMHWHOKHMCJIOTHI.



benku. benkn kak nmonunentuabl. CTpykTrypa OenkoBbIXx MoJekys. CBoiicTBa OenKoB
(ropenwue, TUAPOIH3, IIBETHBIC peakiiin ). buomornueckas poib OEIKOB.

HyxkiienHoBeie kucnoTel. HyKIIEMHOBBIE KHUCIOTBHI KakK MONUHYKIEOTUABL. CTpoeHHe
Hykineornga. PHK wm JJHK B cpaBHenun. WX ponp B XpaHeHMM M Iiepenade
HaciencTBeHHOU nHpopmanuu. [ToHsTHE O TeHHOM UHXKEHEPUU U OMOTEXHOJIOTHUH.
I'eHeTnueckass CBSI3b MEXKAY KIaccaMM OpraHuyeckux coeauHeHuu. Ilonstue o
IF€HETUYECKOM CBSI3UM F€HETUUYECKUX PAJaX.

JlemoHCcTpauuu. B3anmonencTBue aMMHUaKka U aHUWJIMHA C COJISTHOW KUCIOTOU. Peaknus
aHwiIvHa ¢ OpoMHOW BoaOW. [lokazaTenbcTBO Hanmuuusg (YHKUHOHAIBHBIX TPYII B
pacTtBopax aMuHOKHCIOT.PacTBopeHne u ocaxiaeHue OenkoB. lIBeTHble peakiuu
6enkoB. ['opeHue nTuybero nepa u mepcTsiHo Hutu. Moaenb Mosexysbl JTHK.
[Tepexoapl: 3TaHOT — THIEH — 3TUICHTIIUKOJIb — 3THieHTMkonsTMeau (II); stanon
— 3TaHaJb — ATAHOBAs KHUCIIOTA.

Jlabopatophbie onbIThl. 14 CBoiicTBa OEIKOB.

[Ipaktrueckas padora Ne 1 Pemenue skcnepuMEHTaNbHBIX 337a4 MO HACHTU(PUKALUN

OPraHUYECKUX COCIUHECHUMU.

Tema 5 Xumus u xu3ssb (5 4)

[lnactmaccel u  BosiokHa. [lomuMepuzanuss W TOJMKOHJEHCAIUS KakK CIOCOOBI
MOJTYYCHUs] CHUHTETMYECKMX  BBICOKOMOJEKYJSIpHBIX  coeauHeHuid. [lomyuenwue
MCKYCCTBEHHBIX BBICOKOMOJICKYJISIPHBIX COCAMHEHUN XHUMHYECKOW Moaudukanuen
MPUPOAHBIX mMoJuMepoB. CTpoeHHue TMOJIUMEPOB: JIMHEHHOE, MPOCTPAaHCTBEHHOE,
ceryatoe.lTonsiTe o mactMaccax. TepMoIIacCTUUHBIE U TEPMOPEAKTUBHBIC ITOJTUMEPHI.
OtnenpHble  MPENCTABUTENM  CUHTETUYECKMX W HMCKYCCTBEHHBIX  IOJUMEPOB:
(benonodopmanbaeruHbIe CMOJIbI, MOJTUBUHUIXIOPUI, TEPIIOH, LEILTYIOU.

[Tonarre 0 xuMHUYeCKUX BOJIOKHax. HaTypalibHble, CHHTETUYECKHE U HCKYCCTBEHHBIC
BojlokHa. Kiaccudukamuss u  OTACIBHBICTIPEACTABUTEIM XUMHYECKUX BOJIOKOH:
alneTratHoe (TpUalleTaTHBIUIIENK) U BUCKO3HOE BOJIOKHA, BUHUJIXJIOPUIHBIE (XJIOPHUH),

MOJIMHATPUJIbHBIE (HUTPOH), TIOJIMAMUJIHBIE (KaIIPOH, HAWJIOH), Moaud(UpHBIC (JTaBCaH).



®epmeHThl. DEpMEHTHI Kak OWOJOTHYECKHE KaTalu3aTOPHIOCTKOBON TMPHUPOJIBI.
[Tonstue o pH cpempl. OCOOEGHHOCTH CTPOCHUSHM CBOWCTB (CEJIEKTUBHOCTH U
3¢ (PeKTUBHOCTh, 3aBUCHUMOCTb JACHCTBUA OT TemriepaTypbl u pH cpeasl pactBopa)
(GbepMEeHTOB MO CPaBHEHHUIO C HEOPraHMYECKUMH KaTajau3aTopamu. Poib ¢pepMeHTOB B
KU3HEAEATEIbHOCTU JKUBBIX OPTAaHU3MOB M MIPOU3BOJCTBE.

Burtamusbl. [loHdatne o BuUTamMuHaxXx. Buabpl BHUTAMHUHHON HEIOCTAaTOYHOCTH.
Knaccudukanus sutamuHoB. Buramma C kak mpeacTaBUTENTh BOJOPACTBOPUMBIX
BUTAMUHOB U BUTAMUH A KaK MPEICTABUTEID KUPOPACTBOPUMBIX BUTAMUHOB.
I'opmonbl. TloHsiTue O TOpMOHAX Kak OMOJOTMYECKHM AaKTUBHBIX BEIIECTBAX,
BBIMOJIHSIOIIMX ~ SHJIOKPUHHYIO  PETYJSIIMI0  KU3HEIEITEIbHOCTH  OPraHW3MOB.
Baxneiiive cBONCTBA TOPMOHOB: BBICOKAas  (PU3MUOJIOTHMYECKAass aKTUBHOCTb,
JUCTAaHIIMOHHOE JEHCTBUE, OBICTPOE pa3pyllIeHHe B TKaHAX. OTAeNbHbIE IPEICTABUTEIN
TOPMOHOB:MHCYJIUH U ajapeHanuH. [Ipodunaktuka caxapHoro mauabera. [lonsitue o
CTEPOUIHBIX TOPMOHAX Ha MPUMEPE MOJOBBIX TOMOHOB.

JlexapctBa. JlekapcTBeHHass XUMUS: OT STPOXUMUM U (dapMakoTepanuu 0
XUMHOTEepanuu.  AHTHOMOTMKM u  jaucOakTepuos.HapkoTtuueckue  BemiecTa.
Hapkomanus, 6opb0a ¢ Hell 1 npouIaKTHKA.

Pemenue 3amau mo opraHmyeckod xumuu. PemieHue 3agad Ha BBIBOJ (POPMYJIBI
OpPraHUYECKUX BEIIECTB MO MPOAYKTAM CTOPAHUS U MACCOBBIM JIOJISIM 3JIEMEHTOB.
HemoHctpannu. Kosekuuss niactMacc, CHHTETUYECKUX BOJIOKOH M M3IEIUN U3 HUX.
PasnoxxeHue nepokcuaa BOAOPOJA C MOMOIIBIO MPUPOAHBIX OOBEKTOB, COAEPMKAIIUX
kaTana3y (ceipoe msca,ceipoir kapTodens). Komnekius CMC, coaepkaiiux SH3UMBI.
Ucneitanue cpenpl pactBopa CMC unaukaropHoit Oymaroi. Kosiekiuss BUTaMUHHBIX
npenaparoB. McmpiTaHue cpeapl pacTBOpa acCKOPOWHOBOW KHCIOTHI WHIUKATOPHOU
Oymaroii. McnipiTanne anTeyHoromnpenapara MHCYJIMHA Ha OeJIOK.

JlabopaTopHbie OnbITHL. 15 3HAKOMCTBO ¢ 00pa3IaMu MIaCTMACC,BOJIOKOH U KayIyKOB.

[Ipaktuueckast pabora Ne 2 Pacnio3naBaHue MaacTMacc U BOJIOKOH.



OBIIAA XUMUAL. 11 KITACC
(1 9 B HenelO Ha MPOTSHKEHUM YYEOHOTO rOJauin 2 4 B HEJIENI0 B OJHOM MOJIYTOJIUH,

Bcero 34 u,u3 HUX 1 4 — pe3epBHOE BpeMsl)

Tema 1 Ilepuoaudeckuii 3aKOH U CTpoeHHE aToMa (4 )

Otkpeitue .M. MenneneeBoim Ilepuogmyeckoro 3akoHa. IlepBble MOIBITKH
KJIacCU(PUKALMU XUMUYECKUX DOJEMEHTOB. BaxHeilline NOHATHA XUMHH: aToM,
OTHOCHUTENbHAS aTOMHasi W MoOJIeKyJisipHas Maccbl. Otkpeithe . M. MeHneneeBsiM
[Tepuoauueckoro 3akona. [lepuonnueckuii 3akoH B popmynupoBke J[. . Menaeneena.
[Tepnonnueckas cucrema /. 1. Menneneena.

ITepuomuueckas cucrema JI. M. MenneneeBa kak rpadudeckoe OTOOpaKeHHE
IIEPUOANYECKOTO 3aKOHA. Pa3nnuHble BapuaHThl IEPUOANYECKON cUCTEMBI. [leprobl u
rpynnsl. 3Ha4eHUE NEPUOANIECKOTO 3aKOHA U IEPUOINYECKON CUCTEMBI.

Crpoenue aroma. AToM — cioxHasg 4acThia. OTKpPBITHE 3JEMEHTAapHBIX YacTHLl U
CTPOEHMSA aroMa. SIpo aromMa: MpPOTOHBI U HEUTPOHBI. M30Tombl. M30TONBI BOmOpoaa.
DneKTPOHBL. DIIEKTPOHHAsE 000J0YKa. DHEPreTHYECKU ypoBeHb. Opouranu: s-

u p-. d-opOutamu. PacnpeseneHue SIEKTPOHOB IO JHEPTETHYECKUM YPOBHSAM H
opbutansiM. DIJIEKTPOHHbIE KOH(QUIypalMyd aTOMOB XHMHYECKHX  3JIEMEHTOB.
BasnenTHBIE BO3MOYKHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB.

Ilepnognuecknii 3akOH MU cTpoeHue atoma. COBpPEMEHHOE MOHITHE XHUMHUYECKOTO
anemenTa. CoBpeMmeHHas (HOpMyJIMpPOBKAa MEPUOAMYECKOro 3akoHa. [Ipuumna
MEPUOJIMYHOCTH B M3MEHEHHHM CBOMCTB XUMHYECKUX 3JIeMEHTOB. (coOEHHOCTH
3aMOJHEHUSI SHEPTETUYECKUX YPOBHEN B ANIEKTPOHHBIX 000JI0UYKaX aTOMOB

MEPEXOIHBIX AJIIEMEHTOB. DJIEKTPOHHBIE CEMEICTBA 3JIEMEHTOB: S- U P-3JEMEHTHI; d- u
f-anementsl.JlemoncTpanmu. Paznuunbie dopmbr Ilepuomudeckoit cuctembr/]. .

Menneneesna.

Tema 2 Ctpoenue Bemiecta (11 1)
KoBanenTHas xumudeckas cBs3b. [loHsATHE 0 KOBasieHTHOM cBsi3u. OOIIMas 3JeKTpOHHAS

napa. KpaTHOCTh KOBaJEHTHOW CBSI3U. OJIEKTPOOTpULIATEIbHOCTh. IlepekpriBaHue



ANEKTPOHHBIX OpOWTaneil. 6- W 7-CBs3W. KOBaJieHTHas TOJIIpHAs WKOBAJCHTHAsS
HETOJSIpHAs XUMUYecKrue CBs3u. OOMEHHBIH W JOHOPHO-aKIENTOPHBIM MEXaHU3MbI
oOpa3oBaHMsI KOBaJEHTHOW CBs3M.BeliecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHHUA. 3aKOHIIOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJIIPHOTO cTpoeHus. lonHas
XuMu4eckasi cBA3b. KatnoHsl 1 aHHOHBL.VIOHHAs CBsi3b U €€ CcBOMCTBA. MlOHHAsA CBA3b
KaK KpaWHUH CIIyYaMKOBAJICHTHOW TIONAPHOM CBaA3U. DopMylibHas €IUHUIIA
BelecTBa. OTHOCUTENIBHOCTD JICJICHUS] XUMUYECKUX CBSI3€H HA THUIIBI.

Meramuueckass xumudeckas cBsi3b. OOmue ¢u3nueckue CBOWCTBA METaJUIOB.
3aBUCHUMOCTh JJIEKTPOIIPOBOJHOCTH METAIOB OT Temneparypbl. CruiaBel. UepHbie u
[IBETHBICCILIABHI.

ArperaTHple COCTOSIHUSI BellecTBa. ['a3bl. 3akOHABOraapo sl ra3oB. MONSpHBIA
00beM ra3000pa3HbIX BemecTB(Ipu H. y.). XKuakoctu.

Bonopoanass xumuueckas  cBsizb. BojgopoaHas  cBsi3b,KkaK = OCOOBIM  ciyyait
MEXMOJIEKYJIIPHOTO B3auMOJICHCTBUA. MexaHu3m ee oOpa3oBaHUs W BIMSHHE Ha
CBOMCTBa BelllecTB (Ha mpumepeBoanl). HMcmonb3oBaHue BOABI B OBITY W Ha
MPOU3BOICTBE. BHyTpUMONEKyIsipHast BOJIOPOIHAS CBSI3b U €€ OMOJIoTnYecKas poJib.
Tumbr  kpuctaummueckux  pemerok. Kpucramwmueckas — pemerka.  MoHHBbIe,
METAJNTMYECKUE, ATOMHBIE U MOJIEKYJISIPHBIE KPUCTAIUIMYECKHE PEIIETKU. AJTOTPOIIHS.
AMopdHBIE BElIeCTBa, UX OTINYUTEIbHBIC CBONCTBA.

Uuctele BemectBa cmecu. CmecH M XUMHYECKHE COCIUHEHHUS. [ OMOreHHble U
reTeporeHHbie cMecu. MaccoBasi U 00beMHasi JJ0JIM KOMIIOHEHTOB B cMecu. MaccoBas
noyisi mpumecei. PermieHune 3agad Ha MaccoByro goito mnpumecei. Kimaccuduxanus
BEIIECTB MO CTEIEHU UX YUCTOTHI.

Hucnepcupie cuctemsl. [lonstue npucnepcHoit cucrembl. JlucnepcHas ¢daza u
aucnepcuonHas  cpeaa. Knmaccudukauust aucnepcHeix  cucteM.  KommowaHbie
JUCIIEPCHBIE CUCTEMBI. 307U U TelU. 3HAYEHUE IUCIEPCHBIX CUCTEM B MPHUPOJE U
YKA3HU YEJIOBEKA.

HemoncTtpauuu. Mogenb KpUCTANIMYECKOM penieTku xmopuaa HaTpus. OOpasiibl

MHMHEPAJIOB C HOHHOM KPUCTAJUIMYECKOM PELIETKOW: KajplMTa, raimura. Mojenn



KPUCTAJUTMYECKUX PEMIETOK «CYXOro Jbaa» (WiIH uoja), ainMasa, rpadura (Wim KBapIa).
Mogens MossipHOTro 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BOABL. JlucTumis-

muss Boabl. OOpasubl pas3iMyHbIX JAUCHEPCHBIX CHUCTEM: HMYJIbCHM, CYCHEH3U,
aspo3oiieHt, reneit u 3omneit. Koarymsuus. Cunepesuc. Dpdext Tunmgans.

JlabopaTopHbie onbIThl. 1 OnpeneneHne CBOMCTB HEKOTOPHIX BEIIECTB HA OCHOBE THUIIA
KPUCTAININYECKON pemeTkH. 2 O3HaKOMJIEHUE C KOJUIEKIMEN OJIMMEPOB, IJIACTMACC U
BOJIOKOH M m3aenuii u3 Hux. 3 JKECTKOCTh BOIBI. YcCTpaHEHHE >KECTKOCTH BOABL 4
O3HakOMJICHHE C MUHEPAJIbHBIMA BoAaMu. S5 (O3HAKOMIIEHHME C JUCIEPCHBIMU
CUCTEMaMH.

[Tpaktrueckoe 3ansatue Ne 1 [lonydyeHne u pacrio3HaBaHUE Ta30B.

Tema 3 DnexkTponautuueckas gucconuanus (7 1)

PacTBOpbl. PacTBOpBI Kak TOMOT€HHBIE CUCTEMbI, COCTOSIINE U3 YACTUI] PACTBOPUTEIIA,
PacTBOPEHHOIO BEIIECTBA M MPOJIYKTOB MX B3aMMOIeHCTBUS. PacTBopeHue Kak hU3UKO-
XUMUYECKu mporecc. MaccoBasi 10151 paCTBOPEHHOrO BeIIeCTBA. TWUIbI PacTBOPOB.
MorssgpHasi KOHIIEHTpaIus BelecTBa. MUHEpaabHbIE BOIbI.

Teopust JIEKTPOIUTUUECKON AUCCOLMAIIMN. DIEKTPOJUTHI U HEIJEKTPOIUTHI. CTENeHb
ANCKTPOMUTHYCCKON nucconmanui. CuiabHBIE W clla0ble AJICKTPOJMTHL. Y paBHEHUS
AJIEKTPOJIMTUYECKON  auccoumanuv. Mexanusm  auccoumanuu.  CryneH4aras
avcconmanus. BomopoaHslil moka3arensb.

Kucnorel B cBeTe TEOpPHUH DIIICKTPOJUTHUECKON nuccommariu. OOmme cBoHCTBa
HEOPTaHUYECKUX U OPTaHUYECKUX KHUCIIOT.

YcnoBus TeueHMs] peakiuid MEXJy DJICKTpoJuTaMu 10 KoHua. Crnenuduyeckue
CBOWCTBA a30THOW, KOHLIEHTPUPOBAHHON CEPHOM U MYPABBHUHOM KUCIOT.

OcHoOBaHUSI B CBETE TEOPUHU DJICKTPOJUTUUECKON TUCCOIUAINH, UX KiIacCUUKaius u
obmue cBoicTBa. AMHHBI, KakK OpraHuueckue ocHoBaHHMSA. CpaBHEHHE CBOMCTB
aMMMaKa, MeTHJIaMHHA 1 aHWJIMHA.

Conu B cBETE TCOPUM AJIEKTPOTUTHUECKON JUCCOIMALINM, UX KIacCUUKaiusa u oo1ue

corictBa. Conm xkucible U OCHOBHble CoOJii OpraHMYecKUX KHUCJIOT. Mbuia.



ONEKTPOXUMHUYECKUA PSAJ  HANPSOKEHU METAIJIOB M €ro  MCIOJIb30BaHUE A
XapaKTEPUCTUKHA BOCCTAHOBUTEIIBHBIX CBOMCTB METAJIIOB.

I'unponuz. Cayyau runponusa coneil. Peakuus cpeast (pH)

B pacTBOpax THAPOIU3YIOIIUXCS COJEH. ['MApOIrW3 OpraHuvecKuX BEIIECTB, €ro
3HA4YECHUE.

JeMoHcTpauuu. VMcnpiTaHue pacTBOPOB AJIEKTPOIUTOB U HEDJIEKTPOJIUTOB HA MPEIAMET
TUCCOIAINKU. 3aBUCUMOCTh CTEIEHH AJIEKTPOJUTHYECKON JTUCCOLMAIMU YKCYCHOM
KHUCIIOTHI OT pa30aiieHus pactBopa. [IpuMepsl peakiuii HOHHOTO 0OMEHa, UIYIIUX C
oOpa3oBaHMEM OcCajJKa, Ta3a WIM BOJbl. XHUMHYECKHE CBOICTBA  KHCIIOT:
B3aMMO/ICHCTBUE C METAJJIAMU, OCHOBHBIMU U aM(POTEPHBIMU OKCHAaMHU, OCHOBaHUSIMU
(mmemoyaMu U HEPACTBOPUMBIMHU B BOJI€), COJIAMH. B3anuMo ieiicTBE a30THON KUCIOTHI C
Menpto. Pa3zbaBnenue cepHoil kucnoTbl. OOyrivBaHUWE KOHIIEHTPUPOBAHHOM CEpHOM
KUCJIOTOM caxapo3bl. XMMHUUYECKHE CBOMCTBA LIEJIIOYEH: pPEaKUus HEeUTpaau3aluy,
B3aMMOJEHUCTBUEC KHUCJIOTHBIMU OKCHUJAaMH, COJSIMU. Pa3nokeHune HepacTBOPUMBIX B
BOJIC€ OCHOBAaHH IPHU HATPEBAHUH.

XHUMHMYECKHE CBOMCTBA COJICH: B3aMMOJICHCTBUE C METaJLIaMU, KMCJIOTaMH, 1IEJI0YaMH,
c Japyrumu consmu. ['maponu3 kapOuga kanbius. WM3yuenne pH pactBopoB
TUAPOJIM3YIOMINXCS COJIe: KapOOHATOB MIEJOYHBIX METAUIOB, XJIOpHJa W alerara
aMMOHMUS.

JlabopatopHbie onbIThl. 6 O3HaKOMJICHUE C KOJUICKIIMEH KUCIIOT.

7 IlonyyeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBaHUH. 8§ O3HAKOMIJIEHUE C KOJUICKIUEH
ocHOBaHWH. 9 O3HAKOMIICHWE C KOJUICKIIMEH MUHEpayoB, cojepkamux comm. 10
HcnpiTanne pacTBOPOB KHUCJIOT, OCHOBAaHUM M cojied mHaukaropamu. 11 Paznuunbie
Clly4yau ruapoJiivia coneil. 12 I'maponus XJI0pua0B 1 alleTaToB MIETOYHBIX METAILIOB.
[TpakTudeckas pabora Ne 2 Pemienue skcrnepuMeHTaIbHBIX 3a7a4 Ha UJICHTU(UKAIUIO
HEOPraHMYECKUX U OPTaHUYECKUX COCTUHECHUM.

Tema 4 Xumnueckue peakiuu (12 )

Knaccudukanys XuMUYeCKUX peaKiuu.

Peakiuu, uaynme 0e3 W3MeHEHHUs cocTaBa BemiecTB. Kiaccubukamus mo 4uciy

COCTaBy pearupyrouMx BeIIeCTB W NPOAYKTOB peakiuu. Peakuuu pasnoxeHus,



COCNUHEHUS, 3aMelleHuss u o0MeHa B HEOpraHW4YeckoW xumuu. Peaxiuum
MPUCOEIMHEHHNS, OTIICTUIEHHS, 3aMENIEHNS] U U30MEPHU3AIMM B OPTAHUYECKON XUMUH.
Peakiuy nonumepusanyu Kak YaCTHBIM Ciydaid peakiuil MprucoeIMHEHMS.

TermoBoit 3pGhEeKT XUMHUYECKUX peaKIui. OK30- U DHAOTEPMHUUYCCKHE PEAKIIUU.
TepMoxuMmudeckue ypaBHEHHUs. PacdeT kojiuuecTBa TEIUIOThI MO TEPMOXUMHYECKUM
ypaBHEHUSIM.

CkopocTh xuMuyeckux peakuuil. IIoHSATHE O CKOPOCTHM XHMHYECKUX PpPEaKLUH,
AHAJIMTUYECKOE BBIPAXKEHUE. 3aBUCHUMOCTh CKOPOCTH PEAaKIUH OT KOHIEHTPAIUH,
NABJICHUSA, TEMIIEPATypbl, MNPUPOJBl PEATHPYIOIIMX BEUIECTB, IUIOMAAUM HX
COINPUKOCHOBEHUSA. 3aKOH JCUCTBYIOIMNX Macc. Pemenne 3a1a4 Ha XUMAYECKYIO
KUHETHUKY.

Karamu3s. Karamusatopsl. Katanus. I'oMOreHHbI 1 rereporeHHbii katanus. [Ipumepsr
KaTaTUTHYCCKUX IIPOIIECCOB B IMPOMBIIUICHHOCTH, TEXHHUKE, OBITY. DEpPMEHTHl U HX
OTJIMYHS OT HEOPraHWYECKHX Kartaiau3aTopoB. [IpuMeHEeHME KaTaiM3aTopoB U
(epMeHTOB.

Xumudeckoe paBHoBecue. OOpaTuMmble W HeEOOpaTUMBIC pEaKIUU. XHUMHUYECKOE
paBHOBECHME M CIOCOOBI €r0 CMEIICHUSI Ha MpuMepe mnojiydeHuss ammuaka. CUHTE3
aMMHaKa B MPOMBINIICHHOCTH. [ToHATHE 00 ONTUMAIBHBIX YCIOBUSX MPOBEICHUS
TEXHOJIOTMYECKOTO MPOoILIECCa.

OKUCIIUTENBHO-BOCCTAHOBUTENBHBIE MPOLECCHl.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakuuu. OKUCIUTENIb M BOCCTaHOBHUTENIb. COCTaBJICHHUE YpAaBHEHUW OKHCIUTEIBHO-
BOCCTAaHOBUTEBHBIX PEAKIIUA METOJIOM SJIEKTPOHHOIO OajiaHca.

OO6mue cBoiicTBa METAJIOB. XMMUUYECKHE CBOMCTBA METANIOB KaK BOCCTAHOBHUTEIICH.
BzanmopencTBrue METALUIOB ¢ HEMETAJUIaMH, BOJIOW, KUCJIOTAMUA M PAaCTBOpPaMH COJICH.
Mertamnorepmusa. Koppo3usi MeTaUIOB KakK  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN
npoiiecc. CrocoObl 3amuThl METaUIOB 0T Kopposuu. OOIue CcBOWCTBAa HEMETAJUIOB.
XHUMHUYECKHE CBOMCTBA HEMETAJIOB KaK OKHcIUTeIeu. B3aumoielicTBre ¢ MeTallaMu,
BOJIOPOJAOM M APYruMu Hemetajuiamu. CBOMCTBAa HEMETAIJIOB KaK BOCCTAHOBHUTEIICH.
B3anmoneiicTBie ¢ TPOCTBIMH W CIOKHBIMH BEIIECTBAMHU-OKUCIUTEIIMH. OOmmas

XapaKTCPUCTHUKA I'aJIOTCHOB.



Onextpomm3. OOmme CrnocoObl TMOJYYSHUS METAUIOB UM HEMETAIOB. DJIEKTPOJIH3
pacTBOPOB M  pAaCIUIaBOB  3JIEKTPOJIUTOB HAa  NpHUMEpPe  XJOpuAa  HaTpHsl.
DIIEKTPOJIUTUYECKOE TOIMYYECHHE altoMUHUA. lIpakThueckoe 3HAUEHUE SIIEKTPOJIN3a.
["asibBaHOIIACTUKA U TAIbBAHOCTETHSL.

3akmoueHue. [lepcrnekTuBBl  pa3BUTHS XMMHYECKOM HAyKM H  XHUMHUYECKOTO
POU3BOICTBA. XUMHUS U MPOOIIeMa OXpaHbl OKPYXKAIOIEH Cpeibl.

JleMoHCTpauuu. OK30TEPMUYECKHE U HHAOTEPMUUYECKHE XUMHUYECKHE PEAKIIHH.
TennoBble SBIEHUS MPU PACTBOPEHUU CEPHOM KHUCIOTBI M aAMMHAYHOW CEJIUTPHI.
3aBUCHMOCTh CKOPOCTH PEAKLMHM OT MPHUPOJbl BEIIECTB HA MPUMEPE B3aUMOACHCTBUS
PacTBOPOB Pa3JIMUHBIX KUCIOT OJMHAKOBOW KOHIIEHTPAIMU C OJIMHAKOBBIMHU KYCOUYKaAMU
(rpanynaMM) IMHKA U OJMHAKOBBIX KYCOYKOB pPa3HbIX METAUIOB (MarHus, IIMHKA,
JKeJe3a) C pacCTBOPOM COJISTHOM KUCIOTHI. B3auMopeiicTBue pacTBOPOB CEPHOM KUCIOTHI
C pacTBOpaMH THOCYyJIbaTa HATPHUs PA3IUYHONM KOHIICHTPALlMM U TEMIIEPATYPHI.
Mopnenp  kumsmero cinos.  PasnokeHne Iepokcuia BOJXOpOJAa € IIOMOIIBEO
HEOPraHUYECKHUX Ka-

tanuzaropoB (FeCl2, KI) u npupoansix 00bEKTOB, CoepkKaIINX KaTtanasy (ChIpoe MsCo,
KapTodenn). [IpocTeitmue OKHCITUTENIbHO-BOCCTAHOBUTEILHBIC peaKkIuu:
B3aUMOJICHCTBHUE ITUHKA C COJITHOU KHCIIOTOM U kene3a ¢ cynbdarom meau (II). Monens
AIEKTPOIU3Epa.

Mopenb 31eKTPOIU3HON BaHHBI JJIS MTOJTYYEHUS aTFOMUHUS.

Jlabopatopubie onbIThl. 13 [lonmydeHue KUCIOpoIa pa3ioKeHUEM MEPOKCHIa BOJAOPO I
C TOMOILIBIO JMOKCHJA MapraHia M Karajasbl cblporo kaptodens. 14 Peakuus
3aMeleHrsl Meau Kene3oM B pactBope cyibdara meau (I1). 15 Tlomyuenue Bogopoaa
B3aMMOJICCTBUEM KHUCJIOTHI ¢ IIMHKOM. 16 O3HaKoOMIIEHHE C KOJUIEKIIMEN MeTaIoB. 17
O3HakOMIIEHHE C KOJUIEKIIMEH HEMETAJUIOB.

[Ipaktuueckass pabora Ne 3 «['eHeTnueckas CBA3b MEXKIY Pa3IMYHBIMU KJACCaMU
HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTBY.

TemaTnueckoe miuanumposanme 10 kiace
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1 Brenenue 1 BBenenue B OpraHM4ecKyro XUMHUIO. 1
2 Teopus crpoeHus 3 Hcropus pasBUTHS OPraHUYECKON XUMUMU. 1
OpPraHUYECKUX
3 COCTHHCHHUIT Teopus cTtpoeHHs OpraHMYECKUX COCIUHEHUN 1
A.M.byrneposa.
4 Buner nzomepun. 1
5 VYrieBonopoasl U ux 9 IIpuponHslii ra3. AjKaHsl. 1
IIPUPOJHBIE HCTOYHUKH
6 HomMmeHnkitatypa opraHn4eckux COeJuHEHUN. 1
7 AJIKEHBI. 1
8 AJIKaueHbl . 1
9 Peakuuu nonumepuszanuu. [lonumepst. (Axp) 1
10 AJIKVHBL. 1
11 ApeHsL. 1
12 [IpupoaHBIE HICTOYHUKH YIIIEBOIOPOIOB 1
13 Wrorosslii ypox. 1
14 Kucnopon conepxarue | 8 EanHCTBO XMMHMUECKON OpraHu3alny KUBBIX 1
OpraHUYECKHE opranu3moB Ha 3emie. Criuptel. PeHo.
COCIMHEHMS
15 Anbnerupl U KETOHBI. 1
16 KapOoHOBBIE KHCITOTHI 1
17 CrnoxHble 3¢upsl 1




18 XKupsr.
19 Mpuia.
20 VYrneBoabl. MoHocaxapuibl. (aKp)
21 Hucaxapunsl. [Tonncaxapusl.
22 A30T cojepkalime AMUHBEL. AHWINH
OpraHUYECKUE
23 | coemuuenus AMUHOKHCIOTBI. benku.
24 HyknenHnoBbie KUCIOTBHL.
25 ATO
26 I'opmonsI.
27 Butamunsi.
28 JlexapcTBa.
29 HroroBslii ypok. (akp)
30 | XuMmus ¥ )KU3Hb HckyccTBeHHBIE TOTUMEDBI.
31 CuHTeTHYECKHE OPraHUYEeCKUEe COCTMHECHHUS.
32 Pacno3naBaHue miaacTMacc ¥ BOJIOKOH.
33 Hroroselii ypok
34 HTtoroseiit ypok.

TemaTuueckoe miaanuposanue 11 kinace
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1 ITepnonnyeckuii 3akon | 4 OTKpbITHE 1
U CTPOEHHUE aToMa JI.. MenaeneesbiM I lepunoagnueckoro
3akoHa.lleppoanueckast cucrema/l. 1.
Menneneena.
2 Crtpoenue sijipa aroma. 1
3 CTtpoeHue 3JIeKTPOHHBIX 000JI04YEK 1
4 OtpaxkeHune CTPOCHUSI aTOMOB 3JIEMEHTOB B 1
nepuoanueckoit cucreme J[.M. Menaeneera
5 CrpoeHue BeniecTra 11 KoBanenTHass xXuMHuyeckas CBsI3b. 1
6 HMonnas xumuueckas CBSI3b. 1
7 HMonnas xumuueckas CBSI3b. 1
8 ArperaTHbIECOCTOSIHUS BEIIECTBA. 1
BonoponHasics3sb.
9 Tunel KPUCTAIIUYECKUX PELIETOK. 1
10 YucTele BelecTsa U CMECH. 1
11 JlucnepcHble CUCTEMBI. 1
12 IToBTOpeHnue u o60061IeHNE TEM 1
«CTpoeHue atoma
n «CTpoeHue BEeleCTBay, NOJArOTOBKA K
KOHTPOJILHOH paboTe
13 Pemenue 3amauy. 1
14 KonrpoabHas padora Ne 1 mo remam 1

«Ctpoenue aroma» u «Ctpoenue
BEILIECTBAY.




15

Htoroseiit ypok.

16 | DnekTpoauTHYecKas 7 PacTBOpHI.
JUCCOLUaIus

17 OJIEKTPOIUTHI U HEIIEKTPOJIUTHIL.

18 Kucnots! B cBeTe Teopuu
SJIEKTPOJIMTUYECKON TUCCOLMAIINH.

19 OCHOBaHUSB CBETE TEOPUU
AJIEKTPOJIMTUYECKON TUCCOLMAIINH.

20 Comnu B cBeTE TEOpUU
SIIEKTPOJIUTHISCKON JUCCOLHAIINH.

21 I'maponus.

22 IIpakTnyeckasi padora Ne 2. Pemienue
SKCIIEPUMEHTAIBHBIX 3a/7a4 Ha
UICHTU(PUKAIIUIO HEOPTAHUUECKUX U
Op2aHU4ecKux coeOUHeHul.

23 XUMHYECKUE PEAKIINU 12 Knaccudukanmss XUuMHUIECKHUX PEaKITHM.

24 Karanms.

25 OOpaTUMOCTh XUMHUUYECKHUX PEAKIIUH.
XuMu4ueckoe paBHOBECHE.

26 OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIE
peakuu (OBP).

27 DNEeKTpOIn3.

28 O61ue cpoiictBa MerasioB.Koppo3us
METaJIOB

29 OO01Me CBOMCTBAHEMETAIIIOB.

30 I'enetnueckas CBSI3b MEKAY KJIacCaMH
HEOPTaHMYECKHUX M OPTaHUYECKHUX BEIIECTB.

31 [ToBTOpeHune nu 06001IIeHNE TEMBI
«XVMMUYECKUE PEaKIUm», MOATOTOBKA K
KOHTPOJILHOM padoTe.

32 Koutponbsnas padora Ne 3 o teme

«XUMHUYECKUE PEAKLIAN




33

34

Hrorosslii ypok

Htoroseiii ypok.
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